UTiLizatioNn oF UNMANNED AEROSPACE VEHICLES

FOR GLoBAL CLIMATE CHANGE RESEARCH
San Dieco, CaLiFornia - Aucust 3 & 4, 2004

Report Out

Langdon Morris

You'll notice there are post-its on your chair. You can write any
comments, feedback, criticisms for each team and place them
on the appropriate spot. When we’re done with the report out,
each team will look at the comments and decide how to
respond to them. You may choose to incorporate them or
address the concerns.

Each team will have 8 minutes to report out your work.
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UTiLizatioNn oF UNMANNED AEROSPACE VEHICLES

FOR GLoBAL CLIMATE CHANGE RESEARCH
San Dieco, CaLiFornia - Aucust 3 & 4, 2004

Team 1 — Climate

We didn'’t spend a lot of time on our science goals. We spent
most of our time on our processes. We're going from long-term
single instruments to more short-term many measures.

In situ becomes our gold standard especially in terms of
validation. Our key climate processes are listed here. We first
brainstormed ideas and then organized them.

Our first number one priority here was water vapor and then
we decided it was really reliable data.

We identified our timing. Short term is 4 years, midterm is 10
years and longterm is 20 years.

Here is our list of key parameters. We lumped them into 4
areas: a is 30km, b is 10km, c is 5km, d is 1km or less.

Our blob world shows where we think the low hanging fruit is.
The gleam in our eye is where our science priorities are.
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Team 2 — Ocean and Surface Measurements

We focused on what UAVs can do that other things can'’t do.
We ended up with the idea of studying response. That gives
you a scale that is more appropriate to a UAV survey that you
can start at any given point when things become interesting.
You can get into a relatively small scale.

We looked at physical, chemical and biological responses to
global change. Anything with ice and water we figured would
be terribly important. It has a memory effect on gradients.

You have to make the measurements close to the surface.
You have to fly low over the areas and measure the gases that
come out: bromides, sulfur gases, methane, etc.

The biological response is interesting in terms of agriculture
and anything having to do with marine research. This is a
place where it's interesting to know detailed information for
management.

Science begins with a differential equation.

Here are some detailed examples of applying this conceptual
framework but this is not a complete list.

To understand coral bleaching you need to look at the
microbes that live in symbiosis with the coral. Just like
businesses, they do collaborate but they also have their own
interests.

The enforcement question requires you know precisely what is
going on.
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Ocean and Surface Measurements
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Ocean and Surface Measurements
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Team 4 - Atmospheric Observations

Our most important science goal was to acquire observation
on multiple levels. We decided not to list it because it was
necessary for all of our goals. We also felt that the data needs
to be research quality. The scientists need to be involved in it
from the beginning.

We made 5 science goals listed here with our observational
needs.

We wanted to understand the aerosol impacts on energy and
water budgets. In order to do that our identified observation
need is the in-situ vertical profiles of various things.

In a gradient across the warm pool could give important types
of information.

In our blob diagram, we tried to draw a 3d picture. We wanted
to do pacific basin, or pole to pole, the 3™ is global oversation.

Everything is very closely related. Item 6 was the feedback
system. This might be possible in the near term to make pole
to pole gradients. Right now we can only get a projection on 2
dimensions but ultimately we need 3.
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Atmospheric Observations
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UTiLizatioNn oF UNMANNED AEROSPACE VEHICLES

FOR GLoBAL CLIMATE CHANGE RESEARCH
San Dieco, CaLiFornia - Aucust 3 & 4, 2004

Team 3 — Global Observation

We collapsed our science goals to hypotheses. We came up
with three of them and there is no priority.

The first one here is to target our capabilities into remote
regions of stable atmospheres.

We want to be able to profile the aerosol cloud. We think this
is a unique niche for the UAVSs. It's a big gap right now that
could probably only be filled by the UAVs. We need to do this
regional in scale and global in nature.

We discussed the “why now” of the UAVs and we defined now
as the next 5 years. There is an ideal opportunity to evaluate
the use of UAVSs, contribute to IPY and we have NASA's A
train on the suite of aerosol, cloud and precipitation
observations.

We talked about our blob diagram. At the heart of the overlap
are the profiles.

In the second one, we put the profiles in context of the 4
dimensions. We looked at the unique role of UAVs. The
satellite gives you comprehensive horizontal picture except for
the penetration. If you take the best of the horizontal and add
the vertical that can be done by the UAVs, we can get the best
picture.

In the third circle here, we have what's sustained. The more
spatially comprehensive part of the earth you can get is the
most ideal observing system. Right now we only get 80%.
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Comments

I'm surprised of the degree of similarity between the groups. It
seems that there is a lot of overlap. We heard a lot about
profiling. All the groups thought about what is unique about
UAVs and came up with similar ideas.

It is clear that all these areas intersect or are identical.

There is a fundamental problem in the measurement. We
realize that we need more information or detail here or there.
On the other hand, if we want sustained measurements, you
have to make up your mind ahead of time where you're going
to put substantial resources. | see a lot of discussion in sorting
out our needs as our learning curve gets better.

This is so valuable. We need to do this in an inclusive way to
be successful in this stage.

Anybody who has tried to answer the question of trends knows
that we don’t have an answer even though we've been
monitoring for 5 decades. There are some very big questions
about how we're going to do the vertical platform. Most likely
we're going to have to do both. With modern technology

You have to have a continuous research presence and to
maintain the quality control. There is a big constituency
involved. It's the politicians’ job to make us answer to that.
They really have a bottom up orientation.

We have to concentrate the global perspective on one fleet of
the UAVSs.

It is both. We're still learning to measure water well. We don’t
want to squelch one side for the other.

UTiLizatioNn oF UNMANNED AEROSPACE VEHICLES

FOR GLoBAL CLIMATE CHANGE RESEARCH
San Dieco, CaLiFornia - Aucust 3 & 4, 2004

We need to have multiple platforms available and they need to
be affordable. We need to have the entrepreneurial form so
that we can have access to all the modalities.

You have to be sure the UAVs are up to the task. If you're
committing to a 20-year mission, you need to make sure you
can afford the maintenance on that UAV.

If you can get the cost down so that you can incorporate the
sensor packages in a more elaborate system than just
dropping, that includes better access to climate information,
that would be more useful.
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UTiLizatioNn oF UNMANNED AEROSPACE VEHICLES

FOR GLoBAL CLIMATE CHANGE RESEARCH
San Dieco, CaLiFornia - Aucust 3 & 4, 2004

Langdon
Go back to your teams, incorporate the feedback and pick out
3 science goals that you want to develop further. Clarify these
four areas:

Science Goal
Observational Needs
Societal Benefits
UAYV uses

Each team will have 3 goals articulated. Each individual will
have the chance then to vote for which they think is the best
one with which to follow through.

If we can do it in two years we don’'t need an initiative. We
should follow through with something that everybody thinks is
worthy and is tractable. Initiatives get sold on being sure-fire
things that will succeed.

We have our A-level people concurring that we will continue
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